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(g) Shampoo composition. 

{57) A shampoo coir^osltton comprises : 

(a) a surfactant which Is chosen from anionic, nonfonfc or amphoteric surfactants or mixtures 
thereof ; ■ , 

(b) an aqueous emulsion of a solution of highly viscous silicone in volatile solvent ; and 

(c) a csttonic conditioning polymer which is a cstionlc derivative of guar gum ; 

wherein the average particle size of the highly viscous sflicone in the composition is less than 2 n*n tn 
diameter; 
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Background of the Invention 

The present Invention relstes to shampoo compositions, and more particularly to shampoo compositions 
containing highly viscous silicones which are preferably silicone resins or sOoxane gums, giving body to fine, 
limp hair and increasing the ability of hair to hofd a style. 

The property of hair known as "body- is a complex one, and can be interpreted as fullness or volume of 
the hair. It also embraces ease of styling and ability to hold a style. Fine hair often suffers from a lack of body 
and Is found to be Hmp and unmanageable. 

Other types of hafr can benefit from an increased ease of styling and an increased abSity to hofd a style. 
Gen eraNy, this is achieved by application of reforming materials to the hair, usually after shampooing anoVor 
conditioning, in the form of mousses, gels or sprays. . 

Silicone materials have been applied to the hair to give some conditioning benefit, sea for example US 3 
964 500 and US 4 364 837. However, the silicones used are generally of relatively low viscosity since low vis- 
cosity silicones are more readily incorporated into shampoo compositions. 

Highly viscous silicones have the ability to modify the condition and manageabitity of hatr, Srtoxane gums 
Improve the combabBity. softness and condition of the hair and reduce its susceptibility to damage due to 
mechanical manipulation caused for example by brushing and styling. Silicone resins give body to fine, limp 
hair and increase ttie ability of hair to hold a style. 

These highly viscous silicones are extremely difficult to Incorporate Into a shampoo product because they ■ 
cannot be dispersed to form droplets or an emulsion. To aid dispersion, the highly viscous silicones must be , 
first dissolved in a volatile solvent in order that the viscosity be reduced. The solution of the highly viscous sili- 
cone may then be emulsified. t 

In JP 61/161214 (Shiseldo), setting compositions comprising silicone resm and volatile silicone are dis- 
closed. These compositions are delivered from both leave-on and rinse-off compositions containing volatile sol- 
s vents which evaporate to leave thB silicone resin on the hair. 

EP 240 350 (Procter & Gamble) relates to compositions comprising a rigid silicone polymer and a volatile 

' ° anr The droplets of stone polymer in volatile silicone, oblained by the process used in EP 240 3S0 are in 
general greater than 5 *im in diameter on average. Such relatively large particles are mor© difficult to suspend 
» in a shampoo system, and can give rise to processing difficulties with the need for hot processing and high 

shear mixing. . , 

Particles having an average diameter of less than 2 urn tend to remain suspended in a shampoo compo- 
sition and are therefore rinsed from the hair. We have found however that by including a cationic derivatives 
guar gum in the shampoo composition, small particles, ie those having an average diameter of less than 2 urn, 

36 can be effectively deposited on the hair shaft 

Accordingly the Invention provides a shampoo composition comprising <a) a surfactant which Is chosen 
from anionic, nonlonlc or amphoteric surfactants or mixtures thereof; <b) an aqueous emulsion of a solution of 
highly viscous silicone in volatile solvent; and (c) a cationic conditioning polymer which la a cationic derivative 
of guar gum; wherein the average particle size of the silicone resin in the composition is less than 2m in diame- 

40 tor* 

The invention wffl now be described in detail, 
(a) Surfactant 

The composition of the invention composes a surfactant which is chosen from anionic, noniontc or 
amphoteric surfactants or mixtures thereof. 

Suitable anionic surfactants ere the aikyl sulphates, slkyi ether sulphates, aikaryl suiphonates, aikyf suc- 
cinates alky) suiphosucdnates, N-alkoyi sarcoslnates, alkyi phosphates, alky! ether phosphates, alky! ether 
carboxylates, and aipha-olefin suiphonates, especially their sodium, magnesium, ammonium and moMKdl- 
and triethanoiamine salts. The alkyi groups generally containing from 8 to 1 8 carbon atoms and may be unsatu- 
rated The aikyl ether sulphates, aikyl ether phosphates and alkyi ether carboxylates may contain from one to 
10 ethylene oxide or propylene oxide units per molecule, and preferably contain 2 to 3 ethylene oxide unto per 

Exlmpies of aultsble anionic surfactants Include sodium oieyl succinate, ammonium Iauryl sulphcsuccl- 
nate ammonium Iauryl sulphate, sodium dodecyibenzene sulphonate, triethanolamine dodecylbetizene sul- 
phonate and sodium N-iaury! sarcosinate. The most preferred anions: surfactants are sodium iauryl sulphate, 
triethanolamine Iauryl sulphate, triethanolamine monoiauryl phosphate, sodium iauryt ether sulphate 1EO, 2EO 
and 3EO, ammonium iauryl sulphate and ammonium Iauryl ether sulphate 1EO, 2EO and 
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The nonionic surfactants suitable for use in the composition of the invention may include condensation pro- 
ducts of aliphatic (CrCw) primary or secondary linear or branched chain alcohols or phenols with alkyiene 
oxides, usually ethylene oxide and generally having from 6 to 30 ethylene oxide groups. 

Other suitable nonionics include mono- or di-alkyi alkanolamides. Examples include coco mono- or di-etha- 
5 nolamide and coco monc-lsopropanotamide. 

The amphoteric surfactants suitable for use in the composition of the invention may include alkyl amine 
oxides, alkyl betaines, alkyl arnidopropyi betalnes, alky* sulphobetaines, alkyl glyctnates. aikyi carboxyglyci- . 
nates, alky! amphopropionates, alkyl arnidopropyi hydroxysuitalnes, acyl taurates and aoyl giutBmates wherein 
the alkyl and acyi groups have from 8 to 18 carbon atoms. Examples includes lauryt amine oxide, cocodlmethyt 
10 sulphopropyl betatne and preferably lauryi betaine, cocamidopropyJ betaine and sodium cocamphopropionate. 

The surfactants are preferably present in the shampoo composition of the invention in an amount of from 
2 to 40% by weight, and most preferably from 5 to 30% by weight 



(b) Emulsion 



IS 



The shampoo composition according to the invention comprises an aqueous emulsion of a solution of highly 
viscous saicone in volatile solvent This emulsion is prepared by first dissolving the highly viscous silicone in 
the volatile solvent adding emulsifier and water, and mixing to form an emulsion. The highly viscous silicone 
is preferably chosen from silicone resin or siloxane gum or mixtures thereof. 
20 The silicone resins suitable for use in the compositions of the invention are preferably digomeroua alkyl- 
polysiloxanes, aryipolysiloxanes or alkylarylpoiysiloxanes, composed of suitable combinations of R^\0 Q£ 
units, R^SiO units, RSiO tiS units and SiO a units. Their ratio is selected so that the resin has average formula 
F^SiQ^yg where R Is d+ alkyl or aryi and n is from 0.7 to 1,8, 

Suitable resins form films when the volatile silicone solvent removed by evaporation. These films are hard 
25 and brittle at ambient temperature but soften upon being heated. For suitable resins the temperature at which 
softening begins is preferably greater than 3Q°a 

It is preferred that the silicone resin has an average molecular weight of from 500 to 10000. 
Suitable examples of sBlcone resins useful In the compositions of the invention are Siliconharz UK (Wacker) 
and MQ resin (General Electric), 
30 Siliconharz MK is a sflsesquioxane resin. Resin MQ is prepared by reaction of trimemyi chlerositane or 
hexamethyl disllane with s^icic or polysillcic acid in the presence of a weak acid in solvent 

Suitable siloxane gums for use in the shampoo composition of the invention include high molecular weight 
alkyipolyslloxane, arylpoiysiloxane and alkyiarytpolysiloxane, having a viscosity greater than 100,000 cenbV 
tokes (cSt) T preferably greater than 500,000 cSt 
35 Examples of suitable siloxane gums Include SE30 and SE76, available from General Electric. These gums 
are polydimethylsiloxane gums having viscosities of greater than one million eentistokes. 

The emulsion comprises particles of a solution of highly viscous silicone having an average diameter of 
less than 2 urn, preferably from 0.01 to 1 urn. The average particle size may be measured for example by a 
laser light scattering technique using a 26QGD Particle Sfeerfrom Malvern Instruments. 
40 The highly viscous silicones are generally present In amounts of from 0.1 to 5% preferably from 0.3 to 1 .5% 
by weight based on the total shampoo composition. 

The highly viscous silicone is dissolved in a volatile solvent As used herein, the term °voiat3ie" means that 
the material has a measurable vapour pressure. 

The preferred solvents are those having a boiling point of from B9 B C to about 2e0°C and have a solubility 
45 In water of less than about 0,1%. Solvents are preferably chosen from volatile sBlcone or volatile hydrocarbon. 
The most preferred solvents are volatile silicones, which may be either cyclic or linear por/dlmethyi 
siloxanes. The number of silicone atoms in the cyclic silicones is 3 to 7, most preferably 4 or 5. The general 
formula for cyclic silicones is: 
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wherein n = 3-7. Viscosities are generally lees than 10 centipolse (cP) at 25*a 

Linear polydimethy! siloxanes useful in ma invention generally have viscosities of about less than about 
5cP at 25*C, The linear volatile silicones contain from about 3 to about 9 silicon atoms and have the general 
formula 

5 (CH^S^O-KSiCCH^Ol^SitCH^ 
wherein n = 1-7.. 

Silicones of the above described types are wideiy ava&able, for example: from Dow Coming as 244, 245, 
.344, 345 and 200 fluids {cydopoiymethylsaoxane blends), 20075 fluid (a very short linear poiydimathyisiioxane) 
and 1401 fluid (a mixture of polydimethytsltoxanol gum and cydopciymemytslloxanea); from. Union Carbide as 
ib TP5C3 fluid (an emulsion of polydimethyislloxane gum in cyclopolymethylsiloxane} and Silicone 7202 and 7158; 
and from Stauffer Chemical as SWS-03314. 

When the solvents are hydrocarbons, they may be for example, straight chain or branched chain alky t and 
contain from 10 to 1 6 carbon atoms, preferably from 12 to 16 carbon atoms. Suitable examples are n^odecane, 
permethyihydrcearbons 99A end 101 A available from Presperse inc. 
t$ The volatile solvent is generally present in an amount of from 0.1 to 10% preferably from 0,5 to 3%, by 
weight based on the total composition. 

Any surfactant materials either alone or in admixture may be used as emulsifiers in the preparation of the 
silicone resin emulsions. Preferred emulsifiers include anionic emulsifiers such as alkyiaryisulphonates e.g. 
sodium dodecyibenzene sulphonate, alkyi sulphates e.g. sodium iauryl sulphate, aikyt ether sulphates e.g. 
so sodium lauryl ether sulphate nEO where n la from 1 to 20, alkylphenol ether sulphates e.g. oetytphenol elher 
sulphate nEO where n is from 1 to 20. and suiphosuccinates e.g. sodium dloctytsulphosucctnate. 

Also suitable are nonionfc emulsifiers such as alkylphenol ethoxyiates e.g. nonylphenoi ethoxyiate nEO, 
where n is from 1 to 50, alcohol ethoxytates e.g. lauryl alcohol nEO, where n is from 1 to 50, eater ethoxyiates 
e,g. poiyoxyethylene monostearate where the number of oxyethylene units is from 1 to 30. 
2$ The emulsion is preferably present in the shampoo composition in an amount of from p.S to 50% by weight, 

most preferably from 1 to 20% by weight 

The amount of emulsion present is an amount which is effective to give the desired quantity of sBfcone in 
the fmal composition. 

30 (c) Cationlc conditioning polymer 

The shampoo composition of the invention also comprises a cationic conditioning polymer which is a 
cationlc derivative of guar gum. 

Su itable cationlc guar gum derivatives are those given the CTFA designation guar hydroxypropyi trimonium 

35 chloride, availa ble commercially for example as JAGUAR C13S , which has a low d egree of substitution of the 
cationlc groups and a high viscosity. Other suitable material include that known as JAGUAR C15, having a 
moderate degree of substitution and a low viscosity, JAGUAR C17 (high degree of substitution, high viscosity) 
and JAGUAR C18 which is a hydroxypropyiated cationic guar derivative containing a low level of substfluent 
groups as well as cationic quaternary ammonium groups. Also suitable is JAGUAR 162 which is a high trans- 

40 parency, medium viscosity guar having a low degree of substitution. The compositions of the invention may 
contain from about 0.01 to about 1 % by weight of cationic conditioning polymer, preferably from about 0.04 to 
about 0.5% by weight 

Other ingredients 

45 

The compositions of tha invention may aiso optionally further comprise a suspending ag ent which can act 
to suspend particulate matter in the shampoo composition. 

Suitable suspending agents include gums such as xanthan gum, guar gums, poiymers of acrylic acid which 
may optionally be cross-linked {e.g. Carbopol 940 or 1342 available from Goodrich), esters of ethylene glycol 
5a or esters of polyethylene glycol. 

The shampoo composition of the invention may also further comprise minor amounts of other ingredients 
commonly found in shampoo compositions, such as antibacterial agents, antfdandruff agents such as zinc pyri- 
dinethione or Octoplrox, foam boosters, peariesceFs, perfumes, dyes, colouring agents, preservatives, viscosity 
modifiers (e.g. thickening agents such as sodium chloride or ammonium chloride), proteins, polymers, buffering 
55 agents, poly.ols and other moisturising agents, and herb extracts. 
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Proce ss for preparinp the shampoo composition 

The Invention further comprises a process for preparing the shampoo composition described herein, which 
process comprises the steps of 
5 fal dissolving the highly viscous silicone in volatile solvent to form a solution, 

(b) emulsifying thesolJL with water end an emuisifler to obtain anemulsion comprising, partdeaof h,ghiy 
viscous silicone having an average diameter of leas than 2pm; • 

(c) mixing the emulsion with a surfactant chosen from anionic nonbnlc or amphotenc aurfactants or mixt- 
ures thereof and e cadonfe; conditioning polymer. 

„ Other optional Ingredients may be added to the composition at. orfoBow.ng step (c) above. 

Use of the composition 

The shampoo composition of the Invention is applied in an amount of from 3 to 5ml to wet hair. The wet 
, 5 hair h TJZL* to create a lather. The lather may be retained on the head for a short time before nnamg eg. 
from 1 to 4 minutes, or may immediately be rinsed. The washing procedure may be repeated rf reared. 

ThTimlton is furtheldirectedtotheuse of a tlea S t0.04%byweightofthetota l compc* I bonof acabon* 
derivativeof guar oum, for depositing onto hair a particulate, highly viscous silicone in a shampoocompoarttan 
whShe , sZne is held In an emu.alor, the composHlon otherwise oemprlalng a major proportion of a sur- 

ao factant. . 

The invention ia further illustrated by the mowing Examples. 

EXAMPLES 
25 Example 1 

A shampoo according to me invention having the followtac composition is prepared according to the inven- 
tion by the process described herein: 

Sodium lauryl ether sulphate 2BO 16.0 
35 Cocaiai&apropyl betaine 2.0 

Carboiaer 941 1 0*4 

Silicone emulsion 2 5.7 

Jaguar C13S 0.1 
40 Perfume, preservative qs 
■ water to 100 

4S 1 - Carboiaer 941 is the CTFA designation for a polymer of 
acrylic acid, cross-linked with a polyf unction&l agent. 



2 - the silicone emulsion comprises: 
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Siliconharx MK 17*5 

Volatile silicone DC 344 17*5 

Lauryl alcohol ethossylate 2E0/21E0* . 4.0 
Preservative 

Water t:o 100 



* a mixture of lauryl alcohol ethostylate 2EO and 
lauryl alcohol ethoxylate 21E0. 

The emulsion is prepared by mixing the ingredients at 70°C using a high shear mixer, and then cooling. 
The shampoo is prepared by mixing the ingredients together at ambient temperature, using a paddle stirrer. 

Example 2 

A shampoo composition according to the invention is prepared according ta the process described herein. 



Sodium lauryl ether sulphate 3EO 
Lauryl betaine 
Carbomer 941 
Silicone emulsion s 
Jaguar CI 7 

Perfume, preservative 
Water 

3 - The silicone emulsion comprises i 



Siliconharz MK 
Permethyl hydrocarbon 101 h 
Lauryl alcohol ethoxylate 2EO/21EO 
Preservative 
Water 

Example 3 

A shampoo composition according to the invention is prepared according to the process described 



%wt 



to 



18.0. 
2.0 
1.5 
4.3 
0.06 

qs 

100 



%wt 



15*0 
20.0 
4.0 
qs 

to 100 
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%wt 



Ammonium lauryl sulphate 12.0 
Lauryl betaine 4 -° 
Carbamer 941 1.5 

Silicone emulsion * 10.0 
Jaguar C13S °* 15 

Perfumes , preservative <3 S 

Water 100 

4 - The silicone emulsion comprises: 



%wt 



SR545* 15 -P 

Volatile silicone BC200/5 -- 20.0 

^ Lauryl alcohol ethoacylate 2EO/21EO 4.0 
Preservative 

Water to 100 

30 5 - SR545 is MQ resin from General Electric. It is 

supplied as a solution in toluene and the toluene is 
removed prior to use* 
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Example4 

A shampoo composition according to the invention Is prepared according to the process described herein 

%v?t 

Sodium lauryl sulphate & 
Sodium lauryl ether sulphate 2EO 8 
Lauryl dimethyl foetaine 2 
Carbomer 941 1*5 
Silicone emulsion * * 
Jaguar C15 0+2 
Perfume, preservative qs 
Water 

6- The silicone emulsion comprises: 



to 100 
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■ %wt 

SE 30 siloxane gtua 10 

Permethylhydrocarbon 99 A 40 
Lauryl alcohol ethoxylate 2E0/21E0 4 

Preservative gs 

Water tQ X °° 

Examples 

A shampoo composition according to the Invention is prepared according to the process described herein: 











Ammonium lauryl ether sulphate 3BO 


14 


20 


Cocoamidopropyl betaine 


4 




Carbopol 940 


0.3 




Silicone emulsion 47 


6 


25 


Jaguar C13S 


0.25 




Perfume, preservative 


qs 




Vlater 


to lOO 


30 


7 - The silicone emulsion comprises: 


%wt 


35 








SE76 siloxane gum 


7 




Volatile silicone DC 345 


28 


40 


Lauryl alcohol ethoxylate 2EG/21E0 


4 




Preservative 


qs 




Water 


to 100 



Further examples of shampoo composition* according to the present invention are given in Examples 6 to 
35 below. All amounts are expressed in %wt> except where otherwise stated. 
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2 


8 


£ 


10 


11 


12 


Sodium lauryl ether 16 
sulphate 2E0 


16 


16 " 


16 


16 


16 


16 


Cocoa iftidopropyl betaine 2 


2 


2 


2 


2 


2 


2 


Carbopol 940 0.4 


0.4 


0.4 


0.4 


0.4 


6.4 


0.4 


Jaguar C13S 0*1 


0-1 


0-1 


0-1 


0.1 


0.1 


0.1 


Siliconharz MK 1 


0*5 


1.5' 


2.5 








DC 344 3 


3.5 


2.5 


4*0 


0.3 


0.6 


3*0 


SE 30 gum 








0*05 


0*1 


0. 5 


Perfume, preservative 














Sodium chloride 3 


A 


-a 


A 
1 




2*0 


4.0 








to 


100 
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Ammonium lauryl sulphate 




12 




12 




12 


Lauryl dimethyl oetaine 




2 




2 




2 


Carbopol 1342 




0.4 




0.4 




0*4 


Jaguar CI3S 




0.5 




0.5 




0.5 


SR 545 




.1*5 










SE 76 gum 








0.25 




0.75 


DC 345 




2*5 




1*5 




3.0 


Perfume, preservative 








<j*s* 






Ammonium chloride 




3 




2.5 




4.0 


Water 


9 






to 100 
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Sodium lauryl sulphate 
Coco aiethanolamide 
Carbopol 1342 
Jaguar C17 
SR 545 

Siliconharx MX 
DC 1401 
TP 503 

PolydimethyXsiloacane 
{2 cSt) 

DC 244 

Perfume, etrc 
Sodium chloride 
Water 



10 
2 

0.5 
1 



10 
2 

0.5 
0.5 

1.2 



2.6 
q* s * 
4 

to 100 
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0.5 
0.5 
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2 

0.5 
0.5 
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Sodium lauryl ether: 14 
sulphate 3E0 

Lauryl dimethyl betaine 3 
Carbopol 940 0.4 
Jaguar C13S 0,2 
Jaguar C162 
Jaguar C17 

Siliconharz MK 0.8 
SE 30 gum 

DC 245 2*2 
Perfume, etc 

Sodium chloride 3.5 
Water 



14 14 14 14 14 

3 3 3 3 3 

0.4 0,4 0*4 0*4 0*4 

- 0.3 ' - - 

0.3 ~ - 0*5 

0.3 - ~ 0.1 

0.8 0,8 - - 

0.2S 0.2S 0.25 

2*2 2.2 1.25 1*25 1,25 

3.5 3.5 2.5 2.5 2.5 
to 100 
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Sodium lauryl ether 
sulphate 2E0 


15 


is- 


15 


15 


15 


15 




Lauryl dimethylbetaine 


3 


3 


3 


3 


3 


3 




jaguar C13S 


0,2 


0,2 


.0.2 


0.2 


0.2 


0-2 




caroopox y 






0.4 


0*4 


0.4 


0 . 4 




Slliconharz MK 


1 




1 


2 


2 


2 




SE 30 gum. 


0-1 


0.25 


a. 4 


0.25 


0.4 


0.8 




DC 244 


2 


2,5 


3 


3.5 


4 


5 




Perfume etc 
















Sodium chloride 


2.5 


3 


3*5 


4 


4 


5 




water 






to 100 
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sodium lauryl ether 
sulphate 3EO 


14 




14 




14 




14 


rnrnatni demrotivl bet: a in© 


4 




4 




4 




4 


Carbbpol 1342 


0.4 




0.4 




0.4 




0.4 


Jaguar C17 


0.15 




0.15 




0-15 




0.15 


SR 545 


0.8 




0.8 




0.8 




0.6 


SE 76 gum 


0.1 




0.3 










SE 30 gum 










0.1 




0.3 


DC .348 


2.0 




2.5 




2.0 




2.5 


Perfume etc 






q.s. 










Sodium chloride 


3,0 




3.5 




3.0 




3.5 



Water 



to 100 



1. A shampoo composition comprising: J 
5£ (a) a surfactant which Is chosen from anionic, nonlonic or amphoteric surfactants or mixtures thereof; 

( b ) afl aqueous emul sion of a solution of hig hly viscous s ii icone in volatile solvent; and 

(c) a cationic conditioning polymer which is a cationic derivative of guar gum; 

wherein the average particle size of the highly viscous silicone in the composition is less than 2 pm in 
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diameter, 

2, A shampoo composition as claimed In Claim 1 wherein the average particle size te from 0.Q1 to 1 pro In 
diameter: 

3. A shampoo composition as claimed in Claims 1 or 2 wherein the highly viscous silicone is chosen from 
sBicone resin or siioxane gum or mixtures thereof 

4. A shampoo composition as claimed In Claims 1 to 3 wherein the cationic conditioning polymer is guar hyd- 
roxyprapyl trimonhjm chloride. 

5, A shampoo composition as claimed in any preceding claim wherein the volatile solvent is chosen from 
voiatBe silicone or volatile hydrocarbon. 

8. Ashampoo composition asdalmed in Claim 5 wherein the voiatHe silicone is octamethyl cydoietrasiloxane 
or decamethyi cyciopentaslloxflne. 

7. A shampoo composition as claimed in any preceding claim which further comprises a suspending agent, 

8. A process for preparing a shampoo composition according to Claim 1 which comprises the steps ot 

(a) dissolving a highly viscous silicone In volatile solvent to fa?m a solution; 

(b) emulsifying the solution with water and an emulstfier to obtain an emulsion comprising particles of 
the highly viscous sPicone having an average diameter of less than 2nm; and 

(c) mixing the emulsion with a surfactant chosen from anionic nonionic or amphoteric surfactants or 
mixtures thereof and a cationic conditioning polymer which is a cationic derivative of guar gum. 

9. ThB use of a shampoo composition as claimed in any of Claims 1 to 7 in wash Ing hab\ 

10 The use of at least 0.04% by weight of the total composition of a cationic derivative of guar gum, for deposi- 
ting onto hair a particulate, highly viscous silicone in a shampoo composition, wherein the sBicone is held 
in an emulsion, the composition otherwise comprising a major proportion of a surfactant 
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